1. Introduction
===============

1.1. Description of the condition
---------------------------------

Low back pain (LBP) is defined as pain and discomfort, localized below the costal margin and above the inferior gluteal folds, with or without leg pain. Chronic low back pain (CLBP) as LBP persisting for 12 weeks or more.^\[[@R1]--[@R3]\]^ It is a major health problem leading to more years lived with disability than any other musculoskeletal condition.^\[[@R4],[@R5]\]^

The lifetime prevalence of CLBP is reported as over 70% in industrialized countries (1-year prevalence 15%--45%, adult incidence 5% per year). Peak prevalence occurs between ages 35 and 55. Symptoms, pathology, and radiological appearances are poorly correlated. Pain is not attributable to pathology or neurological encroachment in about 85% of people. About 4% of people seen with CLBP in primary care have compression fractures and about 1% has a neoplasm. Ankylosing spondylitis and spinal infections are rarer. The prevalence of prolapsed intervertebral disc is about 1% to 3%.^\[[@R6]\]^ Risk factors are poorly understood. The most frequently reported are heavy physical work, frequent bending, twisting, lifting, pulling and pushing, repetitive work, static postures, and vibrations. Psychosocial risk factors include stress, distress, anxiety, depression, cognitive dysfunction, pain behavior, job dissatisfaction, and mental stress at work.^\[[@R7],[@R8]\]^

The societal and economic costs of CLBP are high, and indirect costs are usually higher than direct medical costs.^\[[@R9]--[@R11]\]^ In Australia, the total cost for CLBP was estimated at AUD\$9 billion in 2001, but only 11% of this amount was accounted for by direct health care costs.^\[[@R12],[@R13]\]^ Similar proportions have been observed in the Netherlands and the United Kingdom.^\[[@R14],[@R15]\]^ Although the costs associated with CLBP in the Netherlands have reduced from €4.3 billion in 2002 to €3.5 billion in 2007, the costs are still substantial and constituted 0.6% of the gross national product in 2007. In all these estimates, the majority of costs were attributed to productivity losses. In this regard, the Institute of Medicine reports that CLBP-related costs in USA amount to about 34 billion dollars per year.^\[[@R16]\]^

Auriculotherapy (AT), an adjunct to acupuncture, is based on the same ancient Traditional Chinese Medicine (TCM) as acupuncture and uses acupoints on specific areas of the inner and outer ear lobe to treat disease/illness. In TCM, a disease is considered to be caused by the imbalance of a person\'s energy, Qi. The stimulation of auricular acupoints regulates Qi, activates the meridians and collateral systems, and has been successful in treating health problems.^\[[@R17]\]^ A growing number of studies have confirmed the efficacy of AT in the treatment of CLBP.^\[[@R18],[@R19]\]^ But there has been no systematic review of the treatment. Therefore, the purpose of this systematic review evaluation is to evaluate the efficacy and safety of AT for CLBP.

1.2. Description of the intervention
------------------------------------

In the 1950s, a French neurosurgeon, Dr Paul Nogier, theorized that the ear represents the inverted fetus within the womb, and proposed the somatotopic correspondence of specific parts of the body to specific parts of the ear, the current AT practiced worldwide is based on Nogier theory.^\[[@R17],[@R20]\]^ The World Health Organization considers auricular medicine a form of micro acupuncture that can affect the whole body.^\[[@R21]\]^ AT, also called auricular acupoint pressure or ear stimulation, is a method of diagnosing and treating diseases by stimulation of specific acupoints on the external ear, includes electrical stimulation, acupoint acupressure, different type of needles, seeds, and magnetic balls.^\[[@R22]\]^ Auricular point acupressure is a proven AT, which utilizes very tiny botanical plant seeds (eg, approximately 2 mm size) taped onto the patient s ear for acupoint stimulation. Once applied by a qualified therapist, the taped seeds remain in place for up to 1 to 3 weeks, depending on the subjects skin condition. The patient is instructed to apply pressure to the taped seed when experiencing pain.^\[[@R23]\]^

1.3. How the intervention might work?
-------------------------------------

According to TCM, CLBP is caused by external trauma, or by internal deficiency of antipathogenic Qi and external invasion by wind-cold or cold-damp, resulting in obstruction of Qi and blood in the meridians. Treatment principles include the promotion of circulation of Qi and blood, relieving pain, relaxing the muscles, and activating the blood circulation in the collaterals. The human ear plays an important role in the traditional treatment. It is widely believed that the ear is related to all parts of the human body as well as internal organs, and that stimulating the auricular acupoints can activate meridians and collaterals thus making this method suitable for treating many disorders of the body. AT, being one of the approaches in TCM, is a therapeutic method by which specific points on the auricle are stimulated to treat various disorders.^\[[@R24]\]^ AT is based on reflex theory, which posits that the symptomatic body can induce tenderness in specific ear points, and the treatment of these ear points can stimulate the brain to correct related pathological reflex centers, which, in turn, will induce reflex reactions in the body to relieve pathology.^\[[@R25]\]^

1.4. Objectives
---------------

To develop treatment recommendations, we systematically evaluated the efficacy and safety of AT for CLBP.

2. Methods
==========

2.1. Study registration
-----------------------

PROSPERO registration number is CRD42020151584. This protocol report is structured according to the preferred reporting items for systematic reviews and meta-analyses protocols (PRISMA-P) statement guidelines.^\[[@R26]\]^ The review will be conducted in accordance with the PRISMA guidelines and follows the recommendations of the Cochrane Handbook for Systematic Reviews of Interventions.^\[[@R27],[@R28]\]^ If we refine the procedures described in this protocol, we will update the record in the PROSPERO and disclose them in future publications related to this study.

2.2. Inclusion criteria for study selection
-------------------------------------------

### 2.2.1. Types of study

To evaluate the efficacy of AT in the treatment of CLBP, this paper only reviewed the randomized controlled trial (RCT) between AT and the control group. In addition, both Chinese and English publications are subject to language restrictions. All RCT that are not subject to publication state constraints will be included. If the experiment shows that the phrase is random and the blind method is not restricted, it will be regarded as a random study. Animal mechanism studies, case reports, self-controlled, non-RCTs, random crossover studies, and quasi-randomized trials will be excluded.

### 2.2.2. Types of participants

Regardless of gender, age, ethnicity, education, and economic status, patients with CLBP who meet the following diagnostic criteria (eg, noninvasive treatments for acute, subacute, and CLBP: A Clinical Practice Guideline From the American College of Physicians) will be included.^\[[@R3]\]^

### 2.2.3. Types of intervention

The experimental group should be treated with AT including auricular acupuncture or auricular acupressure or auricular acupuncture with electrical stimulation, and acupoints used according to TCM nomenclature. The types of seed used and the duration of treatment will be unlimited. AT combined with other conventional therapy should be excluded.

The following treatment comparisons will be investigated:

1.  AT compared with no treatment;

2.  AT compared with placebo or sham treatment;

3.  AT compared with other active therapies;

4.  AT in addition to active therapy compared with the same active therapy.

We will assess and compare the AT according to how the acupuncturists have been trained and educated, on their clinical experience, on total numbers of AT sessions, and on the treatment duration and frequency, and so on.

### 2.2.4. Types of outcome measures

The primary outcome was the visual analog scale, the brief pain inventory-short form, or other validated scales used to improve CLBP after at least 2 weeks of treatment.^\[[@R29],[@R30]\]^ Secondary outcomes include Response rate, Oswestry disability index, self-rating anxiety scale, self-rating depression scale, Pittsburgh sleep quality index, recurrence rate during the follow-up period, and adverse events.^\[[@R18],[@R31],[@R32]\]^ The system review will be performed independently.

2.3. Data sources
-----------------

Our systematic review will search all RCTs for AT on CLBP, electronically and manually, regardless of publication status and language, by January 31, 2020. Databases include: PubMed, Excerpt Medica Database, Springer, Web of Science, Cochrane Library, WHO International Clinical Trials Registry Platform, Traditional Chinese Medicine databases, China National Knowledge Infrastructure, China Biomedical Literature Database, Chinese Scientific Journal Database, and Wan-Fang database. Other sources, including reference lists of identified publications and meeting minutes, will also be searched. Manually search for grey literature, including unpublished conference articles.

2.4. Search strategy
--------------------

The search strategy will be followed the PRISMA guidelines. The key search terms are ("chronic low back pain" OR "back pain" OR "lumbar pain") AND ("auricular acupuncture" OR "auricular acupressure" OR "auricular pressing" OR "auricular needle" OR "auricular plaster") AND ("randomized"). The search strategy will be adapted to different databases demands. Search strategy in PubMed is shown in Table [1](#T1){ref-type="table"}.

###### 

PubMed search strategy.
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2.5. Data collection and analysis
---------------------------------

### 2.5.1. Selection of studies

Before literature retrieval, all reviewers are trained to ensure a basic understanding of the background and purpose of the review. In the literature screening process, we will use EndNote software (V.X8) document management software. The 2 comment author (GLZ and LXZ) will be in strict accordance with the inclusion criteria, independent screen all retrieval research, read the title, abstract and keywords in the literature, and determine which meet the inclusion criteria. We will obtain the full text of all relevant studies for further evaluation. Excluded studies will be documented and explained. If there is a disagreement in the selection process, it will be discussed by the 2 authors (GLZ and LXZ) and the third author (YY) and arbitrated if necessary. If necessary, we will contact the trial author for clarification. The primary selection process is shown in a PRISMA flow chart (Fig. [1](#F1){ref-type="fig"}).
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### 2.5.2. Data extraction and management

The authors will extract data independently from the selected report or study and fill out the data extraction form. We will obtain data on general information, participants, methods, interventions, outcomes, results, adverse events, conflicts of interest, ethical recognition, and other information. For publications with insufficient or ambiguous data, we will attempt to obtain information from the corresponding authors by e-mail or telephone. Any differences will be resolved through discussions between the 2 authors, and further differences will be arbitrated by the third author (YY).

### 2.5.3. Assessment of risk of bias and reporting of study quality

The authors (YLD and YQS) will use the Cochrane Collaboration\'s bias risk assessment tool to assess the risk of bias in all included studies. We will assess the risk of bias in the following areas: sequence generation, assignment sequence hiding, the blindness of participants and staff, and result evaluators, incomplete outcome data, selective outcome reporting, and other sources of bias. This review uses L, U, and H as the key to these assessments, where L (low) indicates a lower risk of bias, U (unclear) indicates that the risk of bias is uncertain, and H (high) indicates a higher risk of bias. If inconsistent results appear, the final decisions will be made by the third author (YY). Information on the risk of biased assessments included in the study is summarized in tabular form and the results and impacts are critically discussed. If the information is ambiguous, we will try to contact the author. For repeated publications, we only select the original text.

### 2.5.4. Measures of treatment effect

Data analysis and quantitative data synthesis will be performed using RevMan V.5.3. For continuous data, if there is no heterogeneity, we will use mean difference or standard mean difference to measure the therapeutic effect of 95% confidence interval (CI). If significant heterogeneity is found, a random effects model will be used. For dichotomous data, we will use the 95% CI risk ratio for analysis.

### 2.5.5. Unit of analysis issues

We will include data from parallel group design studies for meta-analysis. Only the first phase of the data will be included in the random crossover trial. In these trials, participants were randomly divided into 2 intervention groups and individual measurements for each outcome of each participant were collected and analyzed.

### 2.5.6. Management of missing data

If the primary result has missing or incomplete data, we will contact the author of the communication to obtain the missing data. If it is never available, exclude the experiment from the analysis.

### 2.5.7. Assessment of heterogeneity

We will use the Review Manager to assess efficacy and publication bias (version 5.3, Nordic Cochrane Centre, Copenhagen, Denmark). The forest map is used to illustrate the relative strength of the effect. The funnel plot is used to illustrate the bias because the number of trials exceeds 10. If a significant difference is detected, a random effects model will be used.

### 2.5.8. Assessment of reporting biases

We will use a funnel plot to detect report bias. If more than 10 trials are included, the funnel plot will be used to assess the reported bias. If the funnel plot is found to be asymmetrical, analyze the cause using Egger method. We will include all eligible trials regardless of the quality of the method.

### 2.5.9. Data synthesis

We will use RevMan for all statistical analysis. If considerable heterogeneity is observed, a 95% CI random effects model will be used to analyze the combined effect estimates. Subgroup analysis will be performed with careful consideration of each subgroup if necessary.

### 2.5.10. Subgroup analysis

There is no presubgroup plan. Subgroup analysis was performed based on control interventions and different outcomes.

### 2.5.11. Sensitivity analysis

Based on sample size, heterogeneity quality, and statistical models (random or fixed-effect models), we will perform sensitivity analysis.

### 2.5.12. Grading the quality of evidence

The quality of evidence for all outcomes will be judged by the Grading of Recommendations Assessment, Development, and Evaluation working group approach. Bias risk, consistency, directness, precision, publication bias, are aspects of our assessment. High, medium, low or very low represents the 4 levels of evaluation.

3. Discussion
=============

CLBP is one of the most common reasons for physician visits in the United States. Most Americans have experienced CLBP, and approximately 1 quarter of U.S. adults reported having LBP lasting at least 1 day in the past 3 months.^\[[@R33]\]^ CLBP is associated with high costs, including those related to health care and indirect costs from missed work or reduced productivity.^\[[@R34]\]^ A large number of studies have proved that AT is effective, safe, operable, low-cost and promising for CLBP.^\[[@R18],[@R19],[@R35]\]^

The evaluation of this systematic review will be divided into 4 parts: identification, the inclusion of literature, data extraction and comprehensive analysis of data. According to the Cochrane method, this study is based on the analysis of clinical RCT evidence at home and abroad, searching and screening the main electronic literature database with evidence-based medical evidence, providing clinicians with more convincing evidence in decision-making, to better guide clinical treatment.
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